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ABSTRACT

Present industrial methods for the bleaching of groundwood are
discussed. The conditions and chemicals used for hypochlorite, sodium
and zinc hydrosulphite, bisulphite and sodium and hydrogen peroxide
bleaching are reviewed. Consistencies, retention time, pH and
temperature for maximum brightness are discussed for each process.
Chemical reactions for the removal of color are given for several of the

processes.
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HInTORY

tar of waod is devendant non carbosdrate contoent

cuaeh oge cztrane L Comrounds Yignin e conmilderes to he
it i by native stote bt containe reactive siter that can
e owasily conv.orted o chromnpkonfc rrouns, Mechanical sulpe-
T ovrovidel cidgh treseratures and ineresved surface arec,
woolad 1o ideal fop odir oxidation and coler development. ince
¢ oprincipal advaategs of mechanical pulips avre their high
teids 1t i1 necessary to remove the color without dissolving
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Ur undwood n-lis when mede from certain wood species -1 -
vide on adogsaie cackagrund for printing newsprint wit .out
pienc ins.e fertaisn papers mede frbm groundwood pulys require

oo brighidners hage ctocks The firet attempts to increase
irishtness of oroundw od »ulps utiligad raw cooking acid
Jron blesching agent. The zcid wae added to the pulp on a wet
lar mectine, Brightness increasece were small and by no means
cernaneat. .

“he rveduc np agents zinc and sodium hydrosulphito wore ius
roxt develorment in tie bleeching of groundwood., The hydio-
cuinaltes goeve a oreater increase in trightnece and permancrias.
cvarescdlobites z2re purchased n the zince or sodium sait. ire

rarorulpiite can be formed by pascing sulphur dicxide into

1.3

vater slurry of -inc dust.

/mos 20,00, = ZnS,0 4 200
/na 2,50, = dnS0 4 20,0

Tre .ocuiuwm and hydrosen peroxides are especially dipted o
ti ¢ blegeninsg of groandwosd pulrce Feroxides inmnart oo simii-
fict.nt inereave in brightners and can be used alone or xn coin-—
bication vith hyrochlorites, Peroxides nave hecn psed n LG
vleocranas vrocase tuce the aarly 20th ceanturt but haven't

coxeand uce Lonooovr indurtry until the 1:.40'se By 1790 e v -
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REDUCIIG AGANTS

Jodilum bisulphite, and sodium and zinc hydrosulphite, =znd
sulphurcvus scid have all been uwed for bleanching grouniwood.
Thie it not ~ulp purification in the sense of regular bLleachins
wince tnere is no removal of material frow the puip. *ie blenshe
ing efi'ect of bisulphite is of & low degree compared to ot er
methcdr. One 1o two percent bisuviphite reculte in a 2-4 voint
incr.aps in brightnees, Temperature and consistency have littlae

cffect on finel brightrness.s It is usuallr z-plied on 2 wet

lap machine but can te added to the thickered rulp chest. '~

4inc and sodium hydrosulphites are uzed 10 a greater ox-
tent. They are equivalent in brightness improvement but ~inc
hydrosulohite imparts a better permenance. The cost of Llezcni.g
with hydrosulphite is lowest of the methods usedfor groundwiou
but o brightnass increase of 8-10 points 1s maximum.3'l4
The import:nt variableec are consistency, pH, tem:oroture, tine,
concantration, and iron content of the wood species.il Con-
sictenc:es of 1 to 6% are generally used btut the maximum linit
is about 1l50. For each 20-250 ¥ There is approximately one
point inoreasc in brightnecs. Temperatures between 100-150"%
are generally uwed. Deteriorstion of color may take place if
the mulp is held too long at very high temperatures. XYost of
thie brightrness gain is attained in the early estapes of blezcn-
ing, ¢ptimum pH ic between 6-7. At pH'c below 4.5 the hydro-
sulphite decomposcy and above €.5 vellowing occurs. iron
conteminates ave ver: detrimental. Iron rezets with tre lignin
degradation :roducts and form dark colored compvundn.l'3
Sequestering agents suchn as othvlenedizwninetetraacetic acid
are uced to prevent this.lz Hydrosulphitese hydrolygze as fol-

lowsa}
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T L ~2 +
Y. 5.0, ° & 2H.0 - 5.0,
& 2(4 + 'JTJ} — {O(,3 + ZH
3 5 0 2 e —p HOO . J50 e 4?+
© Yghg -7, e 50, S b BG4
, a -2 TIIN e =1 +
4o 5,0 + 4520.__~§ 2H,,,03 + G6H
. _ - -1
< ST (1~ U3 “ D3Iy
Y 2 204 + H2L > 0205 + ¢J»03
) S -2 ; “» HT -1 cay -1
D u204 + HQO + 02 -~ d303 + HUJ4

4 ions released react with pulpvto reduce. colsr cuiponnnta.

If free oxygen is presa=nt the H+.will oxidizé belore reaction
can occur. Therefore cntrapped 0? muet be kept to a minimum,
Hydrosuloiiite ie usually added at’the suctioh pump before en-

14

tering the bleach tower.



PEROXIDY BLEACHING

Tha modern concept of the mechaniem of peroxide bleaching
ic:

H0,22 B + HO,
The ﬁo; is considered the active bleaching agent. The reaction
in reversible but is forced to the right with alkalis,
The alkali removes the 'H ione and forces the reaction to the
right, Peroxide mayldegompose under ocertain conditions into

’

water and free 023

26,0, 20,0 + 0,

This resction is promoted by heavy ions such as iron, copper,

and manganese.2'3 Magnesium sulphate and sodium silicate

are a&ded to the peroxide %o inhibit catalytic efructs.j"
The peroxide blesching process gonsisrts of four

steps:3

1) Preparing the bleach liquor
2) Rapid and thorough mixing of the hlezciring zodium
1) “terage until bleachingz has gone to completion

4) Neutralizing residual peroxide with & reducing agent.

Typiceel bleach liquor fornulas can be found in tahle 1.7

Table I
Bleach Liquor Formulas
1% Bleach 2% Bleach
Total no. of gallons of bleach paper 3000( 4500) 4580
“ndium Peroxide, 1b,. 400(900) 800
Hydrogen peroxide, 1lb. 217(0) 180
Silicate of soda, 1b. 394025000) 2540
Epsoa Salts, b, 20(40) 26
Eiquivalent sodium peroxide/100 gale 22.8(17.8) 22.5

dalloue bleach liquor/ton of pulp g2(112) 177

3%Bleach
4500
800
466
2860
22
}0:1
199
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Herulte depend on upecies of wood, age, and conditicns
. : 1,8 .
of bieachinge ! Generally the amount of peroxide used in
between 1 and 2%. For axample, uring sodium hydroxide at

Q0 degrees F. and Sk consistency?

% Sodium Hydroxide Increase in Brightness,GE
1.0 _ 6=T

1.5 89

2.0 10=11

PH ie generally kept at 1045 or higher. 3Since ground wood
1s acidic(pH 4.5~5.0)alkali has to be added. Butfered or
bound alkali systeme are generally used because ithey release
alkali siowly through the bleaching period.3
Sodium silicate is used extensively for thie purposa.
It acts as a wetting agent or matal surface passivator and

ntabilizer.7'8

Temperature is maintained in a range of 40-t0 degrees C.lO
Higher conuistencies up to 35% generally reguire less bleaching
tizme than the lower consistencias}-6%.3 There is a straicht
line relationchip between briszittness inorezse and pulp
consistency when a constant amounrt of ustock is umed.lo A

graph of Hunter brightness is shown on Fig. I.
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Indurtrially bigher consistencies offer improved che: izal
efficiency with decresed bleaching costs, and shovrter retention

times to achieve equivalent brightness levels.

At the end of the bleaching period, a neutralizing agent is

in added to remnovemmsidual seroxidee By bringing the pH up to
5e5=6.5%,0rizhtness will increase. Sulphurous acid is generally
used for ithic purpose.3

Peroxides can be purchased as elther hydrogen meroxide or
sodium peroxide. One pound of sodium peroxide is equivalent
in active oxygen content to 1.21 1b. of 35% hydrogen peroxide
plus 1,02 1b, of sodium hydroxide.

Peroxide bleached grounwood has all the good gualities
of regular groundwood, including high opacity, high huik,
resiliency and good covering properties and in addition has
a much better brightness. Stability is not greatly imvroved
when sicred in in light but is very good when stored away
fron 1ight.lo Bleachzd groundwood has a slower droinage
rate than unbleached and improved formation is usually notad
on the paper machine.3 Paper made from bleach groundwoond is
finer, more homgeneous and smoother than regular groundwood
papers. These factors make for better print quality.j
gdroundwood yield loss is from 3-4% with peroxide. Peroxide)

decnlors 1lignin like hypochlorite;;7 1

N



HY POCHLORITE

Rypochlorite ic another groundwood bleaching chemical.
It 1« used on hardwood mechanical pulps and i=s quite efrTective.
Brichtnese of 70-75 can be achieved with charges of 104
available chlorine.3 Retarding the rate of reaction in
the initial stages is essentials This ic accomplished by
maintaining temperatures at about 25-35 deprees C.
'ne density should not exceed 6% and pH ghould be 11-12 at
the start of the reaction and no lesxs ‘than 8 at the end.ﬁ
Sodium silicate is used as a buffer for the alkali. Finally,
the reaction should be stopped short of comrlete chlorine
utllization.3

Yields of hardwood groundwood are in the range of 96=100%.
The brightness gained is not stable but the strength is

3

relatively goode. liypochlorite is a strong oxidizing

chemical and reacts with pulp impurities to form white or

14

water soluble products,

/')

Lisnin (dark colored) + Hypochlorite —x Lignin Oride (white

or soluble) + calcium chloride.
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